Integrated plasma and synovial fluid pharmacokinetics of tenoxicam in patients with rheumatoid arthritis and osteoarthritis: factors determining the synovial fluid/plasma distribution ratio.
Single oral doses of 40 mg of the nonsteroidal antiinflammatory drug, tenoxicam, were given to four patients (three with rheumatoid arthritis, one with osteoarthritis). The concentrations of the drug in synovial fluid and plasma were measured by a specific high-performance liquid chromatography method. The unbound fractions of the drug in both fluids were determined at pH 7.4 and 37 degrees C by equilibrium dialysis. The possible influence of the pH on the protein binding was also assessed. The total concentration time curves in plasma and synovial fluid were fitted to linear oral 1 and 2 compartment body models with an additional synovial fluid compartment connected to the central compartment. The unbound fractions of drug in synovial fluid and plasma were on average 0.015 and 0.011, respectively: not significantly different from each other. The protein binding of tenoxicam was pH dependent with increased free fractions at pH values less than 7.4. The average peak concentrations of tenoxicam in plasma and synovial fluid were 4.3 and 1.4 micrograms/ml, respectively. The mean ratio of the areas under the total concentration time curves in synovial fluid and plasma was 0.42, which corresponded to the steady state of equilibrium ratio of the total drug concentrations in the two body fluids. Two hypotheses were tested: hypothesis I assuming that equilibration across the synovial tissue takes place between the unbound, unionized tenoxicam molecules; hypothesis II assuming that equilibration across the synovial tissue is established between the unbound (unionized + ionized) tenoxicam molecules. Based on the available evidence hypothesis II was rejected.